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A5 THUR 16 BT LH R B AR pWS-anti-TROP2, 4% CHO dhfr-40 0, in MTX 575 264 1A 26 35 4o 25 B9 BA S0 B BK , Protein G S5 A1
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[Abstract] Objective:To construct a eukaryotic expression system of human anti-TROP2 antibody IgG by using human anti-TROP2
Fab antibody gene as template,so as to study its inhibition of pancreatic cancer cell proliferation. Methods:The recombinant
expression vector of human anti-TROP2 antibody IgG,named as pWS-anti-TROP2, was established by amplifying the heavy chain and
light chain genes of human anti-TROP2 antibody IgG,respectively. pWS-anti-TROP2 plasmids were transfected into CHO dhfr- cell
lines,and the monoclonal cell strains with high antibody expression were harvested by MTX screening. Then,human anti-TROP2
antibody IgG was obtained using Protein G affinity purification. The identification and immunological characteristics of the human
anti-TROP2 antibody IgG were analyzed by several methods,including sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) , Westent blotting assay, enzyme-linked immuno sorbent assay (ELISA),flow cytometry method (FCM) and immuno
fluorescence assay. The inhibition function of human anti-TROP2 antibody IgG in proliferation of BxPC3 cells was analyzed by MTT

assay. Results:The eukaryotic expression system of human anti-TROP2 antibody IgG was constructed successfully. Purified human
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anti-TROP2 antibody IgG was obtained. The molecular weight of light and heavy chains of human anti-TROP2 antibody IgG are con-

sistent with expected results,the antibodies could bind to TROP2 protein specifically,and the antibody titer reached 1:6 400. MTT

assay demonstrated that human anti-TROP2 antibody IgG played a significant pole in inhibiting BxPC3 cell proliferation,and the in-

hibition ratio was gradually increased with prolonged time and increased antibody dose. Conclusion:In the study,the eukaryotic ex-

pression system of human anti-TROP2 antibody IgG was established successfully,and it was proved that the antibody could recognize

native TROP2 protein on pancreatic cancer cell surface specificially and play an important role in inhibiting the proliferation of pan-

creatic cancer cells.
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A AR BxPC-3 AR ERAT, pT-CH23 JFOkL it
TROP2 Hi {4 Fab FE[H  pWS-2 ELAZ 15 R 55 i A< 5
K M IFRAF . F12 DMEM 153726 JBr AR IR A4 1L
15 F 3E[E Gibeo 23 1], E.coli.XL1-Blue ,0.25%fif/if}
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F],0.22 wm JEAT GHIEE (30 K)IW H 3 [E Millipore
/5 F], Protein G (5 ml) & FAEE H 92 GE A H], i
PralifbiA R & DNA e Dl 7 & [ 75 [ QIA-
GEN A ], 40 M35 5200 .96 L B A5 A W [ 55
Corning A H]
12 F#%
1.2.1 AR TROP2 445 F itk oG AM Ak &
Geey Mk

DI 5236 0145 BIHT TROP2 HidA Fab P Ay
M ,PCR 4" B4 P44 19 52 5k 36 A RN Fd JE I, DA pT-
CH23 BRI Y S HT AR RR e IX ] CH2-CH3
HBCTIRANILER 1, BERCHIK , 5250 T YT i,
EcoR1 Y5 Not T XY Fd 3K 5 CH2-CH3 A B,
BERCHLUK , VISR, T4 i FERHE R V1), ek
J&AZ A E.coli. XL1-Blue , ¥k 5. 5 P PR BRFE 1, PCR £
HUIEQUE R B 57 e iy AR /i UL 5 O D/ e
W TERR B Fd A CH2-CH3 BB MR , 28 Overlap
PCR ¥ ¥ FAE LA |, 19%5E Ik IS , VIS [T,

PR IB K pWS-2 SREEEL I 7 Bt UL Nhe |
N Miw 1 WY, #E3554E E.coli.XL1-Blue J&3Z
A, PRERIRRRAREE R , BV PCR, IUSH 1 e P 4Rt
FFORL, KA R, 544 S pWS-Lo K 7 IE A
B pWS-L H5EEEE B, Not 1 Fll EcoR T XL
R0, BN R B, i G %4k E.coli XL1-Blue J8%
A PR SERERMRRE A, TR PCR, HRUBHPE se
GG ERAE I Ty AN =7t 1L D5 U i SR R E | S NS € 1
TROP2 243 THUIK 1gG MU FR R, maH
pWS-anti-TROP2,,
122 AR TROP2 24T ik 1gG w9 Fak R 44K
1.2.2.1 AAzminds ek

H pEGFP-C3 FiAif% 4« CHO dhfr-4jif , LA
[F] 5Tk DNA 7 (pg) 55 4410 Lipofectamine 2000
PRFR () B FAB RS e 8CR s, 1 x 10° 4>
CHO dhfr-ZHfEFPFET 24 FLARH , RR AL BE AR TR
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Table 1 The sequences of primers used in PCR

H YL A F1YF5
RHE R Forward 5'-GCTAGCGCCGCCACCATGGACATGCGGGTTCCAGCCCAGCTTCTCGGACTTCTG
CTGTTGTGGCTGCGCGGAGCACGGTGCGAGCTCCAGATGACCCAG-3’
Reverse 5'-ACGCGTCTAACACTCTCCCCTGTTGAAGCTC-3'
Fd K B Forward 5'-GAATTCGCCGCCACCATGGAGTTCGGACTCAGTTGGCTGTTCCTGGTGGCCATC

CTGAAGGGTGTGCAGTGTCAGGTGCAGCTGGTGGAG-3'
Reverse 5'-GGGCACGGTGGGCATGTGTGAGTTTTGTCACAAGATTTGGGC-3’

CH2-CH3 2:H B

Forward 5'-GCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCC-3'

Reverse 5'-GCGGCCGCTCATTTACCCGGAGACAGGG-3'

OverlapPCR ¥4 H #% 3

Forward 5'-GAATTCGCCGCCACCATGGAGTTCGGACTCAGTTGGCTGTTCCTGGTGGCCATC

CTGAAGGGTGTGCAGTGTCAGGTGCAGCTGGTGGAG-3'
Reverse 5'-GCGGCCGCTCATTTACCCGGAGACAGGG-3'

JE TG, K FORE DNA (g) 555 43l (wh) 59
FEAE A3 BB 101,102, 1:3 14 4 ASEE0 4] 3
YL 24 h JE IS FEEL 48 h 5 WEE 4 DAE LI
PECHRIE A FORE DNA (g ) 5% Yeiali (ul) i i
B,
1222 EAABKKBERIESE CHO dhfr-20fe, 57
AR TR B AR

i FaR AR AT B pWS-anti-TROP2 ik 5 Y
CHO dhfr-Zfl, 24 h g, X e 4n iz
Wi (MTX:25.50,100.200 nmol/L) i % , 244
SR R, AL A, &l 96 FLAk 2 JiJE , TE A v
B, WLV R AR e ik i, Feak i s 5 9 KOG
FEo
1.22.3 FLABEK ZRAS BRI LEAL

KA G AR IR R s i L e P A, R B R
K E 70%~80% I , #TC L TF 15 77 4, 75 % 2 40
Mo gsERAET, WA L3E, B0 RU00E, H 0.22 wm £
AL PERRIE LA . H Protein G HP S H1)Z
Mritalifh B3, 15 AP TROP2 420> THiARIgG, K
TR AR, r3bric, B -80°CUKFIIRAT .
123 AR# TROP2 &4 FHudk IgG ¥ %2 5 %
JEF BT
1.2.3.1 SDS-PAGE

BCE 10%50 21 3R ANIEST TROP2 4241+
Uik 1eG & i, He AL 2 pg BAE, 18 SDS-PAGE 41
Br,
1.2.3.2 Western-blot

BC & 10%5r 2 3R ANJEST TROP2 4247+
YUK 1oG i , #5FL 2 pg FAE, 5 Western blot 43+
Mr. ZHiH HRP Hi A Fab, F 5%/BIETHy 1:1 000
ik

1.2.3.3 AR TROP2 A4 3k [gG M7

W LR ai b s \JEHT TROP2 250 FHUA 1gG
% ELISA 4387, FHEZLA TROP2 H (0.5 pg/ml)
9% ELISA Az (50 wl/FL,4°Cad ) ;5% 0% £t 1A
(300 pl/AfL,4°CHER) s IAGRBTA 1gG(1:200 Fik)
TURE (20 wl/AL,37°C 1 h) N Sk B RR R R
FE(1:100~1:6 400) I HLAAR | DA e L 4 jf |75
(1:100~1:6 400) A 75 [ (BAM: ) XTI BB RE 5246
37°CHEE 2 h; A HRP #31c 4T A Fab(1:4 000),
CEE AT 37°CER 1 h; A TMB IS i 65,
51 20 min J5, A 2 mol/L H,S0, & 1E % | Wb
AGEEEOM 5 D (450 nm) FYIGE 44,
1.2.3.4 AR amieARHm

B BxPC3 F1 NIH3T3 445 2 x 10° /> ; H 4°C
TRV PBS PEUR 3 UK 43l A slifb i, 4°Clehs
J¥E 1.5 h; PBS % 3 ¥, 1 000 r/min &[> 3 min;
HAT00 pl FITC ARicdEHTA 1gG $UiA, 4CROCIF T
1 h;PBS £ 3 ¥, 1 000 r/min &5.0> 3 min; 4l
RS I 240 B S HTAAR B 25 5 2
1.2.3.5 #dx 5 ukEm

A3 9155 3% BxPC3 Fl NIH3T3 40t T 6 fLAR
(2 x 1004~/9L) , 5595 & 80% 1hiF 78 o6 s W LR Y
MG FEWR , PBS YR 2 Yk, 40T 192058 s &
5E 30 min 7, PRI 4°CHUA ) PBS w3 1k
1% BSA Z{EH] 1 h J5 , &Lk B 20 pe/ml
ALY BT 4°CIF B R WP T2 1 PBS
M 3 U INAZ PHIFRIC BT Fab(1:200) , #E
FIRIEE 2 h; PBS MYk 3 3 ; LA DAPI(1 mg/ml),
FIRIEE 15 min, PBS MYk ; 2GS BAMEE T IgE
JHIR,
1.24  AR# TROP2 &45F 4tk [gG *F Mt K& 2
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1E 96 FLAR FP 3% 9% BxPC3 5 NIH3T3 4 fif1, 1 x
10° A~/4L (4 A EAL) , 4l LG BE 5, DL RPMI1640/
DMEM B F2 5B A JEHT TROP2 200 FHUA 1gG,
FEMR 1:5.1:10,1:20 ,1:40 . 1:80 F Behifh ; [F AL
BBt N 1gG 1EA BIPEXT B 20 BIER 100 wl il
A B F: A BxPC3 4l il (RPMI1640 35 5% ¥ ) 1
NIH3T3 4}l (DMEM 35 5% ) 19 96 fL3%F At ;
YRZEEEE 48 h, FEFRGEAET 4 h, MISIEFRILIMA
MTT(5 mg/ml)20 pl, 4kEEH55% 4 h, 7% 13E, AL
JILA 109%DMSO 200 pl, Yk #=% 10 min J&5 , 4
H SR I AL YR, Rl K 490 nm,
TSR 2R (%) =(1-SE 32RO G /A IRZH
WOEAE ) x100%
13 %it$H %

KB 7 22 ATk o i 2 R ST TROP2
SO THUAR TG XEARFFEANM A A= KA HIE . R
FHEMAH I AT i o BT AR v 25 S At i A= R
il 22 ) A AR e

2 & B
2.1 AR TROP2 A 4-F 4tk IgGC Atk ik R 4%
EORioE= S
A B
2 000 bp
750 bp 750bp 1990 0P
500 bb
250 bp

PCR 4" \JE$T TROP2 20> T-Hilk 1gGC HA%
FIB RGN Fd B CH2-CH3 3 R B,
P WY A VKSR, G5 R W A SR A X
T2y 750 bp(& 1A),Fd JE A5 CH2-CH3 K:[A
J BR324 650 bp(E 1B) , 545 A0
5o P IG LT T4 R IR, Overlap PCR
PIGPUARR BRI, BER UK R R 1 A
XFarFHe 2 1 300 bp 19 H B4 (K1), 57
SEIARAT

pWS-2 TR IR EE 3L PR 2 XU D) %4 1k,
PR AR pWS-L, 20y, 45K 10w, W)
pWS-L 1 5 4% 56 [, #4) 2 & 21 40 /& pWS-anti-
TROP2, P45 5 1E M .

22 AR#LTROP2 & 4T #uk 1gG 09 F 3k B AL
2.2.1 Aok e AL

4 pEGFP-C3 JBThr (g) 55 il () # A A
FEfERE Y CHO dhfr-400,48 h J5 , 75 Wi B gs
ANFE AR ZOERIE , G558 BR, MR (ne) 554
U] () B BN 101 B B st ey (1 2)
222 EHAMEA BRI S CHO dhfr-2 8,
R R T RS E L ER

¥ pWS-anti-TROP2 ELAZ iR HAK (ng) 555 YL
X Lipofectamine 2000 (pl) G M 1:1 ¥4t CHO

M 1 2
650 bp 2 500 bp
1
1 000 bp 300 bp
100 bp

A BRBEIEIR - BY) PCR 9738724, M. DL 2000 Marker, 1. 524% A B ; B: Fd Fll CH2-CH3 J& K HBEAY PCR ¥ 34 7=4 , M. DL 2000 Marker, 1 ;
CH2-CH3 J:[H B, 2. Fd K 5 BE; C FEBE L - BER PCR 973474, M . DL 15000Marker, 1 FEEERE R F B,

1
Figure 1

NIEHT TROP2 2203 TP 196 HAZRIK R G HE P PCR 774
The PCR products of the establishment of the eukaryotic expression system of human anti-TROP2 antibody IgG
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Jea it

Figure 2 Optimization of cell transfection conditions
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dhfr-Z L, % % e ANRZ B N (MTX;25.50,100, 4 mg/ml,

200 nmol/L) ik , 447 sl e Wb , M Ji A4t
N ESEN T A E s Uy it s N AT 3/ SN S
223 FHAM KK RGNy BTN AL

P RE gAY, RIS
Protein G (5 ml)EZHMZHTAEAlAL , 2ifk 5 IS WA ,
g NIEHT TROP2 243 FHUlkK oG, 2 Ik B R

A M |

110 000
90 000

50 000 55 000

34 000

26 000 28 000

19 000

2.3 AIR#T TROP2 24Ttk 1gG W9 52 5 ok
F I E T
2.3.1 SDS-PAGE 5 Western blot #i|

Bt TROP2 Hi 4 fi SDS-PAGE 5 Western blot
3T BEEIE IR TE 55 000 5 28 000 44 H %4
(& 3),

B M 1

110 000
90 000

50 000 55 000

34 000

26 000 28 000

19 000

A BEALHUA R SDS-PAGE #:l ; B - SEALHUIAM Western blot Kl ; M: marker; 1. HUAHLIK 47
3 gifbBUikiy SDS-PAGE £l 5 Western blot £
Figure 3 SDS-PAGE analysis and Western blot analysis of purified antibody

232 ARAT TROP2 £4F 3tk IgG 2 47
PAEEZH A\ TROP2 25 (0.5 pg/ml) 4%, FIH]
$£ ELISA B4 JEHT TROP2 4253 THiIK 156G 1Y
WAy, AEEER, TE 1:6 400 W BEERT, AT
TROP2 44 TPk TG 157 5 TROP2 B Jr e 5%
Zig(E4),
233 AX AN
Tt A AR A I 25 5 7R, NTH3T3 4 fiis 5 A
JEHT TROP2 243 FHilk TeG 256 R K 2.27% (K
5A),BxPC3 4iiis 5 AN JEHT TROP2 247 FHilk 1eG

L5453 85.99% (&1 5B) .
234 IR T AN
A 1 000
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= 3 N
& 600 Y
= ] s
400 s
200-:
0 - T T T T AT T
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Figure 4 Analysis of antibody titer of human anti-TROP2 IgG
antibody
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Figure 5

lines

Fluorescence-activated cell sorter annlysis:the combination of human anti-TROP2 IgG antibody and BxPC3,NIH3T3 cell
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NIEHT TROP2 24 F-Hilk 1eG 1E I —Pi, ¥
FHHARE BT Fab 158 80, 7EZOLEMEE T
MELTROP2 7E N\ R 40 L BxPC3 ik, 4n
&l 6 i, AW AJRHT TROP2 443 FHilAK 1eG &
PLT A (SRET0), 6K DAPL G 40
. T BAPEXT BRZH M NTH3T3 A VA 4 05 O0(E
T
24 AR TROP2 24T 4tk [gG 2 MR 20 it
38 78 04 ) A R

MTT il 25 58 5 i 235 R o | ik
B 91M 1:5 .1:10,1:20,1:40 . 1:80, E /1 48 h, ¥t
X BxPC3 4 L il £ 5350 K (75.81 = 6.76)% |
(5038 + 3.95)% . (4141 = 2.29)% . (27.35 =

NIH3T3

3.36)% . (15.29 + 2.64)%, ifi %} NTH3T3 4 it ()4l
FOHK (614 £ 1.47)% (5.97 + 1.35)% (3.14 +
0.98)% .(2.75 + 1.15)% . (5.50 + 1.98)% (&l 7)., &
BN ZE T 0T, PUARKT BxPC3 4l 5 NIH3T3 41
MBI 2 LR, 220 Bt 2E 8 (P < 0.05) , %
W EHT TROP2 2253 T4 1gG X BxPC3 4H i i)
AR AT R AMEIERT, Xt NTH3T3 i jif ] 348 T
IRIEH

UK BE 55 240 A A A ] 3R 8 B P AH G A 43
By, 45 3 s, % F BxPC3 400l ,R? = 0.969 1, 1 X}
T NIH3T3 4 fid, R? = 0.192 1([&l 8) , = WAHi 1A Ft
£ 5 BxPC3 2l A 411 1 258 22 [RL A7 7 711 s AORS OC
2,15 NTH3T3 4l e &

YL

Yu =

5L 1% =

55O

Jin

Kl 6  AJE4E TROP2 Hifd IgG 1 BxPC3 NIH3T3 4045 G i S i o At
Figure 6 Immunofluorescence assay:the combination of human anti-TROP2 IgG antibody and BxPC3,NIH3T3 cell lines

100 - CIBXPC3
* M NTH3T3
80- ™1
< 60- -
4;% %
& 407 = %
—
*
20 - |
o |'m 1@ mw W =
15 1:10 1:20 1:40 1:80
BUAHG RE S

P, "P < 0.05,n = 4,
B 7 AJEHL TROP2 Hifk IgG % BXPC3 NIH3T3 40 fift 14 5
A1
Figure 7  Inhibition assay of human anti-TROP2 IgG antibody in
proliferation ability of BxPC3 and NIH3T3 cell lines
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JeL s E] A T LABRAS KRRy, i ELP s AR
ORI o (H R A AR 22 B0« BTN GIE X 2Rk
KV BRI R BT JER AR RGN
TABMAR R A 2RI PIE YA OB ok
AP R BARA T REXH i EARM ™ AT EAR AT A
RELIRESC RN A0 THUARSE " MR, AR
IRANMAT — B 5SBEIEa ARA IAER FBA I
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90.00 M 19 2 MERS (methtrexate, MTX) #4] , AS K42 155
00| A_}H - oshlee0ss27 e Nmams  MTXOWKEE, BEPEHT MTX IOANIR, Z5R4s 13

60,00 T R=0969 1 dhfr FER K B AEHM R 5 ICFEIRS B dhfr 2%

2 5000 PNy L tish 5 8 A0 3 P8 bl 2 A5 2971 | if

= 40.00 £ mifl B R A RREARREE, —BIAH, G

B 28’88 = -0.004 5+ 0060 5 “1,&\\ Fab JEA1 ) 5 BOEVELF  BEASBUEAMA RGE L K Fe
ool X082 A TR A ROV EIRE, FIILTE CHO dhfr-ZH S
0.00 v ——* N EFRIE TH TROP2 AR 1eG $itlhk 7,348 T

B 1o ﬁﬁ;%‘%g 140 180 O FHUR, R TR TS o —J7

P8 BRI 5 A A A T S ] FR R DG 2B
Figure 8  The correlation analysis between the dilutability of

antibody and the cell growth inhibition rate

g1, SHAMRGA I, EZRB R IR R0
PIE T REBTE RPUAR IEFI TS S A5 e b
1k BER AL | BB TERA 4 | L A T ok A
MBI E M LIIEE, K bUA ST 5 R
SREE 1 BT —FERE T B (8] — A s, Rk WIAE s
TA5 ) PRAGR PR A W2 D RE Dy T e TR
SRPUIA 172

WFFE A& BN FHiMR (U0 Fab Hitd) 4 G ik
55 o1 /N G BIAR A AR (BB A TR
DA% B N TR, 25 2 AT o B i A 38 AR R S
B, Bl BATA S 80 TR 200 Thiik,
XA HURARZ 0 OB dodk b BRIEPE R 1)
RS RIS e AN PR S WAL =
FEMERAT s @ NIFALHUART] LSS #MA R G L ] Fe
AR I A RN Dy RE , AR A EA AR
@FERN B NRAHT AR AT A BOR A i
4R 21 d, HIFEHRZEANEADUA S Fe BOAT DUFE
SEHLAS A NS N KA 1Y Fe 324K (FeRn) A
PAR PR, CRE BB R K = 51630 . BT
PAAS S50 %8 15 © 2 L JR4T TROP2 Fab #i5g
CEPUARR AL |, BERIIRST TROP2 24 FHi ik
TgG22

TEAM R EEE (DHFR)/CHO 2585 H i ft
WIS IR IE RS, ek H] dhifr ZEDH BRFE
A9 G BRLBP R U PR (Chinese hamster ovary cell
CHO) , X PP LA BE A S U R , T DHFR X T
WER B LE W) & e AN FT /0 TR e HRETE S I
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REB I BT BxPC3 40 B (%) 338 58 A B S 900 341 1
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JEPT TROP2 43 FHiIK 1gGC B RIB RS, Rkl

T iR N JRYT TROP2 443 TR 1gG, IEM T 1t

rikaT W E R AR AR R A B, ARSI

TROP2 243 FHUIK 1gG 7 RN 4 7 ¥ R 97 J7
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